Significant health inequities persist among minority and socially disadvantaged patients. Better understanding of how unconscious biases affect clinical decision making may help to illuminate clinicians' roles in propagating disparities.
D
isparities in the quality of care received by minority patients have been reported for decades across multiple medical conditions, types of care, and institutions, including our own. [1] [2] [3] [4] [5] [6] [7] As recently as 1977, black surgical patients at the Johns Hopkins Hospital, Baltimore, Maryland, were 2 to 4 times more likely than white patients to undergo a cholecystectomy or hernia repair by a surgeon in training rather than by an attending surgeon. 8 Although overt displays of racism have diminished, racial disparities in the quality of care persist. These disparities, in turn, may contribute to significant racial differences in mortality and morbidity across a range of health conditions. 9 A recent review on race and surgical outcomes 1 demonstrated a lower likelihood of receiving surgery and higher rates of surgical mortality among minority vs white patients. A significant body of work shows that black patients experience higher odds of death after trauma compared with white patients. 2, 10 Myriad risk factors for health outcome disparities exist. At the patient level, these factors include race/ethnicity, age, sex, socioeconomic class, and insurance status. [10] [11] [12] Significant risk factors also likely exist at the provider level. Potential disparities in health care quality may, in turn, result in health outcome disparities. For instance, implicit bias among clinicians may affect the provision of care to minority patients; however, this potential relationship is not well understood. Using the previously validated Implicit Association Test (IAT) for race 13 and social class, 14 which measures the strength of a person's automatic association between mental representations of concepts (eg, race and positive or negative emotions), we sought to determine whether implicit race and social class biases of clinicians are present and whether they translate into differences in vignette-based clinical decision making for surgical patients seeking trauma care and acute care according to their race or social class.
Methods
This study was a single-center, cross-sectional survey of medical practitioners at the Johns Hopkins Hospital. The institutional review board of Johns Hopkins Medicine approved the study. Written informed consent was obtained during the study, with the true intent of the study revealed to participants after completion. Initial use of deception was deemed appropriate by the institutional review board to facilitate the needed study design. Data were deidentified during the analysis process. Clinicians at diverse stages of their careers, including attending physicians, fellows, and residents, were invited to participate. Physician assistants and nurse practitioners were not included. Clinicians from the following specialties that frequently participate in the treatment of surgical patients seeking trauma care and acute care were included: general surgery, neurosurgery, otolaryngology, orthopedic surgery, anesthesia, critical care, urology, and emergency medicine. A study samplesize calculation was performed before the study initiation, using as many as 10 variables with power estimates (1 − β) set at 0.80 and 0.95. With standard significance (α = .05), the required sample size was calculated to be 180 to 225 participants. The survey was closed once sufficient enrollment was reached (maximum of 230 participants).
To mitigate response bias, participants were not informed of the study's intent; the survey was portrayed as a quality improvement and patient safety study. Clinicians at the Johns Hopkins Hospital were invited to participate in the study via email. Participants completed the study through the website http://www.traumastudy.com for a 6-week period from December 1, 2011, through January 31, 2012. The survey took approximately 20 minutes, and a $25 gift card was provided as compensation for participation. Any participants who did not supply complete demographic data or who correctly identified the intent of the study before study initiation were excluded from the analysis. They still received compensation.
After completing a consent page, participants were directed to review 9 clinical vignettes, 8 of which were intended to assess the relationship between unconscious bias and clinical decision making or the clinician's perceptions of the vignette patient. The vignettes were designed and pilot tested by an expert panel of trauma/acute care surgeons, surgical residents, nurse educators, and medical students. The vignettes were intended to cover common scenarios in acute/trauma care and surgery. The ninth vignette focused on patient safety and was not intended to measure implicit bias. Because the answer was considered obvious, it was used to determine whether participants were reading the vignettes carefully. All individuals who incorrectly answered the patient-safety vignette were excluded from the study. In total, we included 4 race vignettes and 4 social class vignettes. Patient race and social class randomly alternated in the vignettes, with each study participant viewing 2 black and 2 white patients and 2 patients each of upper and lower social classes. Each of the vignettes was followed by 3 associated questions concerning clinical management.
Answer choices to each of the 27 clinical management questions were presented on a 7-point Likert scale. The direction of the scale was made inconsistent so that participants would not assume that the higher numeric values represented favored answer choices. The race vignettes showed a picture of a black or a white patient balanced for age and attractiveness. The social class vignettes used patient occupation as a surrogate for social class and randomly alternated between higherand lower-class occupations. Occupations were chosen using the Nam-Powers occupational prestige scale, which ranks occupations from 1 to 100 in order of perceived prestige. 15 Unconscious preferences for black vs white individuals and upper-class vs lower-class individuals were assessed using the race IAT and the social class IAT, respectively.
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Participants who take the IAT classify items presented to them on a computer by rapidly pressing one of 2 computer keys. Unconscious attitudes are determined by the speed with which keys are pressed as a proxy for the ease with which study participants sort mental concepts. When associated concepts share the same response key, performance is faster. When associated concepts have different response keys, performance is slower. The implicit preference for one group over another is derived from differences in reaction times across blocks of trials.
We used D scores for IAT analysis. The D scores adjust for variations between a participant's innate reaction time by calculating the difference in reaction time between 2 blocks of the IAT: for race or social class. Standard classifications of D scores were used to create a 7-point implicit preference scale (a D score of −0.15 to 0.15 indicated no preference; 0.16 to 0.34, minor preference; 0.35 to 0.64, moderate preference; and ≥0.65, strong preference) with the midpoint equivalent to no preference. In addition, explicit biases for race and social class were measured using a 10-point thermometer scale to assess the participant's self-reported relative warmth toward black vs white and upper-vs lower-class individuals. Implicit preferences account for unconscious and often unrecognized differences; in contrast, explicit preferences are directly acknowledged and stated. Implicit D scores were compared with a 7-point composite scale of explicit preferences using the Spearman correlation coefficients for race and social class IAT responses.
Because the vignettes' management decisions were ordinal, we initially conducted unadjusted ordered logistic regression to determine the relationship between vignette patient race or class with differences in management decisions. After analysis of the individual vignettes, participant responses for each vignette were aligned so that higher scores were associated with more clinically appropriate decisions. The most clinically appropriate vignette management decisions were decided a priori during the study design phase. Each vignette question was given the same weight, with a maximum score per vignette of 21 points. Scores for each vignette were then summed, and mean scores were calculated for each participant. We used analysis of variance to determine whether participant IAT D scores were associated with quartiles of composite vignette scores. Interaction terms between vignette patient race or social class and the study participant's race or social class IAT score were calculated. After univariate analysis of D scores, multivariable analysis controlling for sex, explicit bias, and age was performed. We used commercially available software (STATA, version 12; StataCorp) to perform all calculations; a 2-sided P < .05 was considered statistically significant.
Results
A total of 230 Johns Hopkins Hospital physicians completed the online survey. Of these, 223 participants provided complete IAT and demographic information. Eight respondents were able to identify the purpose of the study before study initiation and were excluded. In total, 215 physicians were included in the study, exceeding our a priori sample size requirements. Table 2 . Some differences in management decisions by level of training were found. For instance, interns were more likely than residents in at least their second year to favor the possibility that a patient presenting to the emergency department with abdominal pain 4 weeks after cholecystectomy was abusing an analgesic consisting of acetaminophen and oxycodone hydrochloride (Percocet) (β = 1.49 [95% CI, 0.51-2.47]). Race and class IAT D scores did not differ across training levels. Ultimately, we found no relationship between the level of training (resident or fellow vs attending physician), practitioner departmental affiliation, race, or age and IAT D score (eTables 1-3 in the Supplement). . No implicit or explicit biases were associated with the reported differential diagnosis. Despite the fact that respondents who were presented with a black patient were more likely to diagnose PID, we found no difference in the choice of diagnostic tool (computed tomography vs ultrasonography; P = .32) or the choice of treatment (pelvic ultrasonography vs diagnostic laparoscopy/ appendectomy; P = .63).
A stratified examination of the IAT D scores for the 3 vignettes with discordant responses is given in Table 3 . Multivariable analysis controlling for sex, explicit bias, and age showed no statistically significant correlation between management decisions and the IAT D score. The interaction terms calculated between vignette patient race or social class and between the race or social class IAT D score from the regression models are shown in the Figure. Comparison of implicit and explicit preferences ultimately revealed no statistically significant correlation for race (Spearman rank correlation coefficient, r = 0.03; P = .69) or social class (Spearman rank correlation coefficient, r = 0.03; P = .64). None of the interaction terms were statistically significant. The full list of D scores for each vignette question is presented in eTables 1 through 3 in the Supplement.
Discussion
Although implicit biases of race and social class were present among most of the trauma and acute care clinician respondents, these biases were not associated with clinical decision making. Race and social class IAT D scores did not differ significantly by practitioner specialty, race, or age. Subtle sex differences found between the mean IAT scores for men and women also were not significant on stratified analysis. Across all clinicians, univariate analysis showed a correlation between implicit race or social class bias with decision making in only 3 of 27 vignettes. However, on adjusted multivariable analysis, these differences were not significant. Overall, we found no differential patient treatment related to race or social class bias.
However, this study suggests that patient race and social class are associated with patient care in certain clinical scenarios. For instance, clinicians were more likely to diagnose a young black woman with lower right quadrant pain as having PID rather than appendicitis when compared with a young white woman with the same symptoms and history. In the United States, rates of PID are 2 to 3 times higher among black women than white women.
19,20 According to Balsa et al, 21 statistical discrimination occurs when Abbreviation: IAT, Implicit Association Test. a All relationships were nonsignificant, with models adjusted for age, sex, and explicit bias and analyzed using ordered logistic regression. b See the first footnote to Table 2 for an explanation of the D score. physicians who are uncertain about a clinical diagnosis or treatment behave differently based on patient race or ethnicity, particularly when an illness is associated with a certain racial or ethnic group. In this vignette, the clinicians were faced with clinical uncertainty and an illness more prevalent among 1 race group, perhaps leading them to use statistical discrimination in their assessment of the most likely cause of lower right quadrant pain. Future studies assessing practitioner tendencies in clinically uncertain situations would be wise to consider and control for physiological differences by race, such as the likelihood of experiencing PID. Clinicians in this study were also less likely to order an MRI of the cervical spine for patients with neck tenderness after a motor vehicle crash if they were of low rather than high socioeconomic status. This finding is consistent with several studies showing that insurance status-often reflective of socioeconomic status-is associated with decreases in the use of health care resources. 22, 23 In particular, uninsured patients in the emergency department are less likely than non-Medicaid-insured patients to receive any imaging services. 24 Given that implicit class bias was not associated with clinician-level decision making in this study, the clinicians' reduced likelihood of ordering an MRI for patients of lower socioeconomic status may be reflective of prevalent reimbursement concerns rather than implicit bias. Alternatively, given the patient's relatively mild presentation and negative findings on computed tomography, we can argue whether an MRI is indicated at all. Given the discrepancy observed, an increased tendency to order an MRI among patients of higher socioeconomic status may be indicative of a parallel tendency to cautiously overtreat affluent patients in situations where health care practitioners perceive a higher risk for litigation owing to a missed injury. Implicit biases may be related to care decisions as divergent as the management of acute myocardial infarction to analgesia prescribing habits. [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] However, a salient finding of this study was the lack of correlation between implicit bias and statistically significant differences in decision making based on training level. A previous study using the IAT with first-year medical students also found that implicit bias toward white individuals did not translate into differences in clinical decision making. 14 care, participatory decision making is clearly important to achieving the best long-term outpatient care. However, the algorithm-driven nature of trauma and acute care surgery does not require long-term participatory decision making. Deciding whether to offer an operation or to order an MRI of the cervical spine in the acute care setting, for instance, may be less affected by physician-patient interpersonal interactions than are less acute management decisions. In addition, the greater exposure of trauma and acute care surgical clinicians to patients from diverse racial and economic backgrounds may help to mitigate the effects of implicit bias on their decision making. Generational differences across practitioners and within specific specialties may further mitigate the effect. Similar work among a group of registered nurses within the same institution found that although the oldest demographic group (≥35 years of age) had higher mean race and social class IAT D scores than younger groups, age differences were not associated with disparities in clinical decision making and the treatment of patients. 42 Assuming a comparable pattern among clinicians, as our data suggest, training and exposure should be expected to elicit more salient effects. Alternatively, the low percentage of black and Hispanic practitioners (Table 1) may have affected the practitioners' perceptions of vignette scenarios. Among clinicians, several practitioner-level factors, including implicit racial biases, have been implicated in racial disparities through their effect on patient-physician communication. 13 Work by Cooper and colleagues 13, 36, 43 suggests that, particularly in race-discordant relationships, patient-physician communication tends to be less patient centered. Lack of sufficient representation by minority health care practitioners, while expected, should be further explored in future studies.
Conclusions
Although this study of clinicians from surgical and other related specialties did not demonstrate any association between implicit race or social class bias and clinical decision making, existing biases might influence the quality of care received by minority patients and those of lower socioeconomic status in real-life clinical encounters. Further research incorporating patient outcomes and data from actual clinical interactions is warranted to clarify the effect of clinician implicit bias on the provision of health care and outcomes.
